Introduction
Schizophrenia is a severe mental illness with unclear etiology, an early age of onset, and high relapse rates. The disorder adversely affects both the cognitive and social functioning of affected individuals [1] [2] [3] resulting in a substantial reduction in the quality of their lives and that of their care givers. [4, 5] The social recovery of patients with schizophrenia has primarily been the responsibility of families and community-based mental health services. Several models of community-based rehabilitation for persons with schizophrenia have been proposed; most focus on outpatient services that are able to reduce the severity of psychotic symptoms and, thus, result in lower rates of relapse and re-hospitalization. [6] [7] [8] [9] [10] Compared with patients who receive only pharmacological interventions, patients who receive combined pharmacological and rehabilitation services in outpatient clinics have better social functioning and insight. Starting in the 1980s
China started adapting Western models of outpatient rehabilitation services to manage patients who had been discharged from psychiatric hospitals with a diagnosis of schizophrenia. Tang and colleagues [12] found that after seven years of follow-up 49% of discharged patients with schizophrenia who used outpatient rehabilitation services had returned to work; and Yu and colleagues [13] reported that persons with schizophrenia who utilized outpatient rehabilitation services had a reduction in negative symptoms, and improved social functioning and quality of life.
The 'Sunshine Soul Park' is a social welfare institution with centers in each urban sub-district (that is, 'street') of Shanghai that is operated by the China Disabled Persons Federation (a semi-governmental agency) and the Ministry of Civil Affairs in Shanghai. These centers, which vary in size depending on the population of the sub-district, provide multiplefaceted rehabilitation services for a subgroup of mentally disabled persons in the community (those who apply and are enrolled, often after a lengthy wait on a waitlist). These centers provide day care, psychological counseling, recreational rehabilitation, work rehabilitation, and social skills training to clinically stable patients with chronic mental disorders. Similar to psychiatric outpatient clinics, the 'Sunshine Soul Park' centers only provide rehabilitation services during the daytime; patients continue to live in their homes (usually with family members). Previous reports [14] have shown that the 'Sunshine Soul Park' rehabilitation program improves participants' work skills and psychiatric symptoms; but these reports did not specifically focus on the effectiveness of the rehabilitation program among patients with schizophrenia.
The current study compares the functioning of community-dwelling individuals with schizophrenia who do or do not participate in the 'Sunshine Soul Park' rehabilitation program over a one-year follow-up period.
Methods

Sample
The enrollment process is shown in Figure 1 . Starting in November 2010, all new enrollees at the six 'Sunshine Soul Park' community centers in the six sub-districts of Shanghai's Huangpu District (population, 600,000) were invited to participate in the rehabilitation intervention. The first 60 individuals who met the following inclusion criteria were enrolled: a) between 18 to 50 years of age; b) diagnosed with schizophrenia according to the criteria of International Classification of Diseases (ICD-10) [15] ; c) clinically stable (i.e., the positive subscale score of the Positive and Negative Syndrome Scale [PANSS] [16] was less than 4); d) able to communicate clearly; e) had no alcohol or substance abuse problems, serious physical illnesses, or dementia; and f) both the patient and the guardian provided written informed consent to participate in the study.
Sixty control subjects who met the inclusion criteria and were matched for gender, age (+ 3 years), and education to enrolled participants at the 'Sunshine Soul Park' community centers were recruited from the 4722 individuals registered in the 'Severe Mental Illness Prevention and Rehabilitation System' of Huangpu District. The control subjects and their guardians all signed the informed consent form before participating in the study.
Intervention
All the patients in the two groups continued their pharmacological treatment at the same dose throughout the one-year follow-up period. In the intervention (rehabilitation program) group medications were managed by psychiatrists who regularly visited the 'Sunshine Soul Park' community centers and the daily use of medication was jointly monitored by center staff (when the patient was at the center) and family members (when the patient was home). Patients in the control group were usually seen every three months by their treating clinician in the outpatient department of the psychiatric hospital in the Huangpu District or at one of the other psychiatric hospitals in Shanghai; their medication use was monitored by their family members.
Rehabilitation training for the intervention group was based on a model developed by Anding Hospital in Beijing and the disease control center at Shanghai Mental Health Center [17] that provided 24 biweekly sessions of 60-90 minutes over a 1-year period covering the following topics: a) training in how best to use and monitor the effects of antipsychotic medication; b) training in independent living; c) training in interpersonal communication; and d) career training. This training was provided by psychiatrists and psychiatric nurses. Individuals who missed three sessions in a row were dropped from the program (which was hard to get into), and those who appeared reluctant to continue at the center were actively encouraged to continue by both center staff and family members, so participation at each of the 24 sessions was over 90%. Participants in the rehabilitation group also attended other, less structured, activities at the centers on weekdays including social skills training using role-playing, hobby groups such as painting and calligraphy, and work skills groups such as computer competency and English language training. Occasionally, some of the intervention group subjects also received one-to-one counseling by a trained counsellor or volunteer social worker.
Assessment
Four questionnaires were administered to all participants in the study at baseline and at the end of the 3rd, 6th, and 12th month after enrollment: PANSS [16] (higher scores indicate more serious symptoms); Generic Quality of Life Inventory-74 (GQOLI-74) [16] (including 74 items and 20 factors to measure four dimensions of the quality of life -living conditions, physical functioning, psychological functioning, and social functioning); (c) Social Disability Screening Schedule (SDSS) [18] (assessing the degree of social disability within in the prior month; and the Insight and Treatment Attitude Questionnaire (ITAQ) [19] (with eleven items that assess knowledge about the illness and attitudes about using medication). For the current study GQOLI-74, SDSS, and ITAQ scores were considered primary outcomes and the PANSS score was considered as a secondary outcome. These instruments were administered by trained psychiatrists who did not participate in the clinical treatment or rehabilitation program of the patients. The evaluators were instructed not to ask the patients about their group assignment status; however, in some cases evaluators went to the 'Sunshine Soul Park' community centers to evaluate patients and, thus, learned of their group assignment, so the outcome evaluation was not completely 'blind'.
Statistical analysis
The data was analyzed using SPSS 17.0 software. Independent t-tests, repeated measures ANOVA and two -way ANOVA were used to compare continuous outcomes within each group and between the two groups. Chi-squared tests were used to compare the frequency of categorical variables between two groups. Differences between groups were considered statistically significant when p<0.05.
Results
The characteristics of individuals in the intervention group (i.e., participants in the rehabilitation program at the 'Sunshine Soul Park' community centers) and control group are shown in Table 1 . Participants in the study were primarily patients with a chronic course of illness; the range in the duration of illness was 2 to 29 years in the intervention group and 2 to 28 years in the control group. There were no significant differences in the age, education, duration of illness, or other characteristics between the two groups. As shown in Figure 1 , there were four dropouts over the one-year follow-up in each of the groups. In the intervention group, two individuals obtained regular employment and, thus, were unable to come to the community center, one developed hepatitis and required long-term medical care, and one moved to another location outside of the Huangpu District. In the control group two individuals relapsed and had to be rehospitalized and two moved to another location outside of the Huangpu District.
The results for ITAQ, SDSS, and PANSS are shown in Tables 2 and 3 . The total ITAQ score, total SDSS score, total PANSS score, and negative symptoms PANSS subscales scores were all similar: there was no significant difference in the results between the groups at baseline; subsequently both groups showed steady improvement over baseline at the end of the 3rd, 6th, and 12th month; and the degree of improvement was significantly greater in the intervention group than in the control group at all three follow-up evaluations. The general psychopathology PANSS subscale score was significantly worse in the intervention group than in the control group at baseline but in all three follow-up assessments it was significantly better in the intervention group than in the control group. For all of these measures the repeated measures ANOVA showed that the trend in improvement in the intervention group was greater than that in the control group. The positive symptom subscale of PANSS was significantly greater in the control group than in the intervention group at baseline and slightly lower than the control group; both groups showed gradual improvement over time but there was no significant difference in the rate of improvement between the groups.
The results for the GQOLI-74 are shown in Table 4 . The overall quality of life score was significantly greater (i.e., higher quality of life) at baseline in the control group than in the intervention group but at the end of the 6th month and 12th month quality of life was significantly better in the intervention group, so the trend in improvement was significantly greater in the intervention group. Both the social functioning and psychological functioning subscale scores of GQOLI-74 show a significantly stronger trend for improvement in the intervention group than in the control group over the 1-year study. However, the living condition subscale score did not show any difference between groups at any point in the study and the physical functioning subscale score showed no significant difference in the trend over time in the two groups.
Discussion
Main findings
This one-year follow up study found that compared to patients in a 'treatment as usual' control group those in the 'Sunshine Soul Park' rehabilitation program group show significantly greater increase in ITAQ scores, significant greater reduction in SDSS and PANSS scores, and an increase in the GQOLI-74 overall score and social functioning and psychological functioning subscale
• 172 • scores. These results indicate that the 'Sunshine Soul Park' rehabilitation intervention is effective in improving the social functioning of patients with schizophrenia and in helping them understand and manage their illness. Previous studies in China have obtained similar results. [20] [21] [22] Taken together, these studies demonstrate that a supportive social atmosphere promotes the rehabilitation of Chinese patients with chronic schizophrenia, a finding that is consistent with findings from similar studies in high-income countries. [23] Developing appropriate community-based rehabilitation programs is a promising way to slow or reverse the decline in patients' social functioning, increase the proportion that can become fully functioning members of society, and, thus, substantially reduce the burden of the disease.
Limitations
Several issues need to be considered when evaluating these results. Participants in the rehabilitation program at the 'Sunshine Soul Park' community centers spent most of their time at the centers participating in activities that were not specifically part of the biweekly training sessions, so it cannot be stated with certainty that the improvement seen in the interventions group was specifically due to the 24 biweekly training sessions they attended. Participants in the program had applied to attend the community center's activities, an opportunity that is only available to a minority of individuals with chronic schizophrenia in the community, so they (or their family members) may have been more strongly motivated (and, thus, have a better outcome) than patients who did not apply to go to the community center. The evaluation of the outcome was not blind (all patients and some of the evaluators knew the group assignment) so this may have introduced bias in the evaluation. Finally, the one-year duration of the intervention is quite long, but the benefit of the intervention my fall off after stopping the biweekly sessions, so its unsure whether or not this needs to be an ongoing or intermittent intervention.
Implications
This report confirms previous findings about the benefits of active, community-based rehabilitation programs for patients with chronic schizophrenia who are clinically stable on routine doses of antipsychotic medication; this type of intervention has better clinical, social, and quality of life outcomes than routine outpatient followup, than chronic inpatient care, and than community day-care that is limited to the monitoring of patients. [24] [25] [26] [27] [28] [29] [30] There are, however, several issues that need to be resolved before moving to up-scale this type of community-based intervention in China and other lowand middle-income countries. First, the results need to be confirmed with a fully blinded study that isolates the different components (i.e., biweekly training, daily monitoring of medication by a care worker, other activities at the day-care center) to determine which component or which combination of components is effective. Second, the sample in our study was rather narrow -motivated patients with stable symptoms from motivated families -so the acceptability of the intervention to an unrestricted group of patients with schizophrenia needs to be evaluated. Third, the most effective duration and frequency of the training component of the intervention needs to be determined (does it need to be continuous or will intermittent 'booster sessions' be sufficient to maintain the effect?). Finally, the intervention requires substantial professional staff time, so scaling up the intervention may not be feasible until a large cadre of community mental health workers are trained and available -a task that will be particularly difficult to accomplish in rural communities that are already resource-poor. Creative ways must be developed to identify, train, and fund this new cadre of providers.
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